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Guidelines: [:PA OCSPP [larmonized Test Guideline 860.1500 Crop Field Trials
(August 1996)
PMRA Regulatory Dircctive DIR98-02 — Residue Chemistry Guidelines.
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GLP Compliance:  No deviations from regulatory requirements were reported which would
have an impact on the validity of the study.

Acceptability: The study is considered scientifically acceptable. The acceptability of this
study for regulatory purposes is addressed in the forthcoming U.S. EPA
Residue Chemistry Summary Document. DP# 424008,

Evaluator: Nancy Dodd %A;‘, et

Note: This Data Evaluation Record (DER) was originally prepared uader contract by Versar, [ne. (6830 Versur Center,
Spranglield. VA 221310 submitted 227715). The DER has been reviewed by HED and revised to retect current O1Tice of
Pesticide Pragrams (OPP) pelivies,

EXECUTIVE SUMMARY

The Interregional Research Project Number 4 (IR-4} has submiitted ficld trial data ior abamectin
on papaya. Three field trials were condueted in the United States during the 1998 growing
scason in the North American I'ree Trade Agreement (NAFTAY Growing Zone 3 (IFL).

Each trial consisted of one untreated plot and one treated plot. At each trial location, the treated
plat received three foliar broadceast applications of a 0.15 1b ai/gal emulsifiable concentrate (EC)
formulation of abamectin (Agrimek 0.15 EC) at 0.0246-0.0272 1b ai/A/application for a total
scasonal rate of 0.0738-0.0816 |b ai/A. Applications were made at retreatment intervals (RT[s)
of 13-135 days using ground equipment in spray volumes of ~151-201 gal/A. A horticultural oil
spray adjuvant was used. Papayas were harvested at a preharvest interval (PHI) of 3-5 days.

All samples were maintained frozen at the testing facilities, during shipping, and were stored
frozen at the analytical laboratory until analysis. The maximum storage interval for samples
between harvest and extraction was 337 days (11.1 months). Samples were analyzed within 3
days of extraction. Acccptable storage stability data are available demonstrating that residues of
avermectin By, avermectin By, and 8.9-7 avermectin By are stable under frozen storage for at
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least 24 months in five different crop types: high water (celery. pear. and tomato). high acid
(orange, lemon, grapefruit, and strawberry). high protein (bean). high fat (sunflower seed). and
high starch {potato) (DP# 191433, 5/19/94. G.J. Herndon; and DP# 414022, 5/15/14, N. Dodd).
These data arc adequate to support the storage conditions and durations ol samples from the
submitted ficld trials.

Papaya samples were analyzed {or residues of avermectin By, avermectin Bip. 8.9-Z avermectin
Bi.. and 8.9-Z avermectin Biw using a high performance liquid chromatography (11PLC) method
with fluorescence detection adapted from Merck Method No. M-073. The method determines
residues of avermeetin By, + 8,9-Z avermectin Bia as a single analyte and residues of avermectin
Bi» + 8.9-7 avermectin By as a singlc analyte. Acceptable methed validation and concurrent
recoveries were reported for samples fortified with avermectin Bra and 8.9-Z avermectin By, at
0.002-0.3 ppm and with avermectin Bin at 0.002 ppm, thus validating the method. The limit of
guantitation (LOQ; determined as the lowest level of method validation, LLMVY) was 0.002 ppm
for cach analyte; the combined LOQ was 0.004 ppm. The lortification levels used in method
validation and concurrent method recovery were adequate to bracket expected residue levels
(within an order of magnitude). Concurrent recoveries and residues in treated samples were not
corrected for apparent residues in controls,

In papaya harvested 3-5 days tollowing the last of threc foliar broadcast applications of a 0.13 Ib
ai/pal EC formulation of abamectin at a total application rate of 4.074-0.082 Ib ai/A. residues
{and per-trial averages) of abamectin (determined as the sum of avermectin B42/8.9-Z avermectin
B, and avermeetin B v/8.9-Z avermectin By} were <0.0047-0.164 ppm (<0.0051-0.131 ppm).
Residue decline was not evaluated.

. MATERIALS AND METHODS

A. MATERIALS

| Table B.7.6.1.6-1. Nomenclature for Abamectin.

Commen name Abamectin: Abamectin By

Identity minture of 2R0%0 | 1B 145.165)-
(LRASS5S.65.6'RBRI2ZS13IS20R 2T R 2AS16-[(S)-vec-buly]|-
21.24-dihydrexy-5 11,13, 22-tetramethyl-2-o0x0-(3.7.19-
trionatelraes cloj 15.6.1. 14 07% 2 pentacosa- 10, 14.16,22-
tetraene)=-G-spiro-2'-( 3" 6'-dihy dro-2"ff-prran -1 2-31 2.6-
dideoxy-4-00-( 2, 6-didevxy-3-O-methylev-1 ~arabing-
hexopyranosy D-3-G-methyl-a-L-arabinro-hexopyranoside and
=200 (10E115.1615)-

{IRASSSOSERIRI2N 1385 20R TR 2AN21.24-dihy droxs -
G-isopropyl-57.11.13 . 22-ctramethy]-2-ox0-{ 1.7.19-
triovatetracyele| 15,6114 07" pentacosas [.14.16.22-
tetruene J-6-spira-2"-1 5 6 -diky dro-2 2 -pyrand- 1231 2.6-
dideoxy-d-(=( 2.6-dideoxy-3-O-methyl-a-1~arabine-
hexoprranosy 1)-3-O-mvthy l-a-1 -grabino-hesopyranoside

CAS no. FL751-41-2
Company experimental name MKO936
Other synonyms {if applicable) Not applicably

EPA MRID #: 49455906 Page 2 of ?_-






Abamectin [PC Code 122804 )/Interrcgional Research Project No. 4 [[R-4]

Table B.7.6.1.6-2. Trial Numbers and Geographical Locations.

Crop _ ‘N.u, NAFTA Growing Zone Totl
[rials | 2 3 4 s 6 7 8 9 |1 |1z ] 3

Papasa Suh. 3 3
Req.! Jor2

FAs per Lable T of QUSPE 860, 1500 for papaya, three trials with a minimam of 6 sumples or twa trials with o nunimum of 8
samples are required. Geographic distribution is not specilied for crops requiring <3 trials. Per Table 6 of OUSEP 8601500,
Zone 13 accaunts for #6% of UK. papay a production,

LLocations and detailed use patterns for the trials are provided in Table B.7.6.1.5-3.

Table B.7.6.1.6-3. Study Use Pattern,
Location. City. | End-use | Method ot Application: fiming | Volume | Rate per | Retreatment | Total Surluctant
Mlate: Year Produst! of Application {ral/A) | Application | Interval Rate Adjuvant®
{Trial 1) (Ib aifA) {days) (Ib ai/A)
Goulds, I .15 1b | L. Foliar broadeast; fruit present | 151,19 00246 - 00738 | Norticultural
1()93_ afgal EC 2 Folar broadeast; mature green | 151,19 0.0246 15 oil
{98-F1.15) lruit on free

1. TFoliar broadeast; mature green | 151,19 0.0246 14

fruit
tHlomestead. FL: | 01516 |20 Foliar broadeast. mature and 20E.27 0.0272 - 0.0816 | Elorticudral
1998 aifgal EC | imature fruit present ol
{98-FL17) 2. Foliar broudeast; mature and | 20127 [ 0.0272 15

immature {ruil present

3. Foliar broadeast: mature (ruit | 201,27 0.0272 13

Present
Homestend. FL: 01516 | 1. Voliar broadcast: mature and 151.19 00246 -- 00738 | Horiculuwal
1998 ai'gal FC | ercen fruil present ail
(98-F1.64) 2. Foliar broadeast: mature green | 151,19 0026 13

fruit present

3. Foliar broadeas, mature green | 15119 00216 14

frunt

T A 015 Ih al/gal emulsiltuble concentrate (15CY Tarmulation of abamectin (Agrimek 0.15 EC) was used.
? Brand name: Sun-Spray Ulira-Fine Year-Round Pesticidal Qi

Papayas were grown and maintained according to typical agricultural practices. Irrigation was
uscd to supplement rainfall at all sites. No unusual weather conditions were reported to have
adverscly affected crop growth or vields during the study.

Sample Handling and Preparation

Duplicate control and trcated samples of papaya were harvested 3-3 days afler the last
application. All samples were placed in frozen storage at the ficld sites within 2 hours of harvest
and were shipped frozen within 6-12 days of harvest by Agricultural Chemicals Development
Services. Ine. (ACDS) freczer truck to the analytical laboratory. ABC Laboratories (Columbia.
MO). At the analytical laboratory, samples were stored frozen {(~-20 °C) prior to preparation and
analysis. The samples were prepared for analysis by homogenizing in the presence of dry ice.
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2. Description of Analytical Procedures

Samples were analyvzed using an HPLC method with fluorescence detection adapted from Merck
Method No. M-073. entitled “HPLC-Fluorescence Method for the Quantitation of Avermectin B,
and 8.9-7. Avermectin By in/on Fruits and Vegetables: Commodity — Stone Fruit.™ A complete
description of the method. including details of minor method modifications was included in the
submission.

Briefly, samples were extracted with acctonitrile (ACN):0.1% phosphoric acid (25:75, v:v) and
then partitioned with hexane three times. The hexane phases were combined. dried with
anhydrous sodium sulfate, and purtfied on an aminopropyl solid phase extraction {SPE) column.
Residues were eluted with ethyl acetate:methanol (75:25, v:v). The eluate was evaporated to
dryness under nitrogen and redissolved in ACN, then subjected to dertvatization with
trifluoroacctic anhydride. The derivatized residues were analyzed by HPLC with fluorescence
detection. Because each avermectin and 8.9-Z isomer pair yiclds a common product after
derivatization, the method determines residucs of avermectin B, + 8.9-7 avermectin By, as a
single anafyte and residues of avermectin By + 8.9-Z avermectin Byy, as a single analyte.

The LOQ (determined as the LLMV) was 0.002 ppm for cach analyte: the combined LOQ was
0.004 ppm. The petitioner also presented calculated values for the limit of detection (LOD) and
[.OQ based on the recoveries obtained at the 0.002 ppm fortification fevel. The [LOD was
calculated by multiplying the standard deviation of recovery measurements at the LLMV by the
onc-lailed t-statistic (confidence level not reported) for three or four replicates, and the LOQ was
defined as 3x the LOD. The caleulated 1.ODs and LLOQs were. respectively: 0.0006 and 0.0018
ppm for avermectin By.. 0.0006 and 0.0019 ppm for 8,9-Z avermeetin By, and 0.001 and 0.0033
ppm for avermectin B,

Il. RESULTS AND DISCUSSION

Mecthod performance was evaluated during method validation and by use of concurrent recovery
samples. For method validation, samples of untreated papaya were fortified with avermectin Biq
and 8.9-Z avermectin 31, at 0.002-0.3 ppm and with avermectin By at 0.002 ppm. For
concurrent recoverics, samples were fortified with avermectin By, at 0.002-0.1 ppm. Recoveries
were within the acceptable range of 70-120%: therefore, the method was considered valid {or the
analysis of abamectin residues in papava matrices. The fortitication levels bracketed the
measured residues (within an order of magnitude), Concurrent recoveries were not corrected for
apparent residucs in controls.

No data were provided concerning the fincarity of the detector response. Representative
chromatograms of control samples. fortified samples, and treated samples were provided. The
control chromatograms generally had no peaks of interest above the chromatographic
hackground. The tortified sample chromatograms contained only the analyte of interest. and
peaks were svmmelrical and well defined.  Residues in controls were <0.002 ppm. The reported
residue values were not corrected for apparent residues in controls.
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Table B.7.6.1.6-4. Summary of Mcthod Validation and Procedural/Concurrent Recaveries of Abameetin
from Papaya.

Marix Analyte Fortification Level Sample size Recoveries! Muan £ St ey,
(ppm} in 1%0) 1°0}
Methed Validation

Papaya Avermectin B, 0.002-03 12 85.5-105 95.9 £ 6.72
R.0-7 Avermectin By, {1.002-0).3 i2 74.6-99.8 852+ 735

Avermectin 3w .03 k! K6 3-1001 954 + 797

Concurrent Recoverics
Papaya | Avermectin B, [ 000201 [ 3 XS 89.0-12.7

' Concurrent recoveries were not corrected lor apparent residucs in contrals,

Samples were stored frozen for a maximum of 337 days (11.1 months) from harvest to cxtraction
{Table B.7.6.1.5-53). Samples were analyzed within 3 days of extraction. Acceptable storage
stability data are available demonstrating that residues of avermectin Bya. avermectin Bip, and
8.9-Z avermectin B, are stable under frozen storage for at least 24 months in five different crop
tvpes: high water (celery, pear. and tomato), high acid (orange, lemon. grapefruit, and
strawberry). high protein (bean), high fat {sunflower sced). and hiph starch (potato) (DP#
191433, 5/19/94. G.J. lerndon: and DP# 414022, 5/15/14. N. Dodd). These data are adequate to
support the storage conditions and durations of samples from the submitted {ield trials.

Table B.7.6.1.6-5. Summary of Storage Conditions.

Aatris Analste Storage Actual Storage Interyal of Demonstrated Storage Stabilin
Temperature {'C) Duration'
Papasa Avermectin i, ~=20 OB-337 dins Residues of avermectin Bia, asermectin Bik
8.9-7 Avermectin 13, {3.2-11.1 manthsy | and 8.9-7 avermuectn B are stable under

trazen storage tor at least 24 months in five
difterent crop 1ypes: high winer (eelery, pear,
and tomato). high acid {orange. lemon.
prapefrunl, and strawberry), Tugh protem
{bean), high fal sunflower seed). and high
starch (potato} (DPY 191433, 3/19/94, (3.1,
Tierndon: and DI 414022, 515 14N Dodd).

Avermectin Biw

nterval lrom harvest 1o extraction. Samples were analyzed within 1-3 days of extraction,

The results from the submitted ficld trials are presented in Tables B.7.6.1.3-6 and B.7.6.1.5-7. In
papaya harvested 3-5 davs following the last of three foliar broadcast applications of'a 0.15 1b
at/gal EC formulation of abamectin at a total application rate of 0.074-0.082 Ib ai/A. residucs
(and per-trial averages) of abamectin {determined as the sum of avermectin B./8.9-Z avermectin
Bia and avermectin B1/8.9-Z avermectin Biy) were <0.0047-0.164 ppm (<0.0051-0.131 ppm).
Residue decline was not cvaluated.
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Table B,7.6.1.6-6. Residue Data from Papaya Ficld Trials with Abameetin.'

Locatan  City. Zone | Papavar | Marrin | Total (LN Abamectin Residues® (ppmi EAverage]

State: Year Varen Riite teliay s Avermeclin Avermectin Combined
Urial 1D) (Ib aiin) Biat 89-Z2 81" | Bu+89-Z By’ Residues?
CGoulds, FLOTO9R | 3 Known Fruit | 00738 U UY03. 0.349° Q.00R06. 00147 | 00986, 0164
{9%-F1 15) You =1 [0.120] [6.0114] 0.1231]
Homwestead, FL; 3 | Rediady [ Fruit | 00816 3 OAN206, U352 NI ND <UL, <0035
1998 (Y8-FL17) 10.0031) [--0.002] [<0.0051]
Homestead. IFE.: 3 Known Fruit | 0.0738 3 049370131 O.00857.0.0122 0162, 0143
19u% Vou #l {0.112] [0.0104] [0.123]
{98-171.63)

AL lb aivgal emulsifiable concentrate (EC) formulation ol abamectin {Agrimek 015 ECY was used.

> The EOQ was 1002 ppm for each anabyte. and the caleulated [ODs were 0.0006 ppm lor avermectin B1, and 8.9-Z avermectin
Bloand 8 001 for asvermectin Bin. Combined residues and per trial averages were caleuiated by the study reviewer using the
[.0Q Tor residues reported as - 1.0Q.

 The tiethod determines residues of avermectin B, + 8.9-7 avermectin Bl as i single analyvte and residues of wvermectin 10+
8.9-7 avermectin B as a single anabice

* Combined residues of avermectin Bry + 8.9-Z avermectin By, and avermectin By + 8,9-7 avermectin By,

* bean of duplicate analyses,

Table B.7.6.1.6-7. Summary of Residues lrom Papaya Ficld Trials with Abameelin,
Crop Matrix Total Application | LT | n! Abameetin Residues® {ppim)

Rate (ib ai/A) | (i s) Min' | Max' | LAFT? | HAFT | Median® | Mean® | SD?
Papay e 10.074-0.082 3-3 3 [-00047 | 0164 | - 00051 0131 0.123 uB63 | 0703

"o ono.of fetd s,

? Combined residues of avermectin Biy/8.9-7 avermectin Biy, and avermectin Bw8.9-7 avermectin By

" Valuws based on total number of samples

* Values fased on per-trial averages. LAFT = lowest average (ield wial, TIAF T = highest average field trial, SP = standard
deviation. For computation ol the LAFT, HAFT. median, mean, and standard deviation, values - 100 are assumed o be at the
[.OOQ (0 003 ppm).

I11. CONCLUSIONS

The papaya ficld trials are considered scientifically acceplable. In papava harvested 3-5 days
following the last of three foliar broadcast applications of a 0.15 1b ai/gal I:C formulation of
abamectin at a total application rate of 0.074-0.082 |b ai/A, residues (and per-trial averages) ol
abamectin (determined as the sum of avermectin 31./8.9-7 avermectin By, and avermectin
B1v/8.9-7 avermectin Bu) were <0.0047-0.164 ppm (<0.0051-0.131 ppm). Residue decline was
not evaluated.

An acceptable method was used for residue quantitation, and adequate storage stability data are
available o support sample storage durations and conditions for all analvtes.

IV. REFERENCES

DP#
DP#

191433, 3/19/94. GG.J. Herndon
314022, 5/15/14. N. Dodd
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